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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( First Revision ) wsa adopted by the Bureau of Indian Standards, after the draft 
finalized by the Drills and Reamers Sectional Committee had been approved by the Production 
Engmeering Division Council. 

This standard was first published in 1984. The committee responsible for its preparation decided to 
update the standard in the light of experience gained over the years. Some of the modifications 
incorporated in this revision are as follows: 

i) Run out tolerance for 'Shell reamer' has been included, 
ii) Annex B has been updated, 
iii) Reference clause has been included, 
iv) Definition for 'Pilot' has been deleted. 

In the preparation of this standard considerable assistance has been derived from the following 
standards: 

DIN 2172/1-1979 'Technical specifications for reamers with shank' 

DIN 2172/2-1979 'Reamers technical specification for shell' issued by Deutsche Institut fur 
Normung ( DIN ). 

ISO 5420-1983 'Reamers — Terms, definitions and types' issued by International Organization for 
Standardization ( ISO ). 

Technical Committee responsible for the formulation of this standard is given in Anaex D. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

CARBIDE TIPPED AND SOLID CARBIDE 
REAMERS - TECHNICAL SUPPLY CONDITIONS 

( First Revision ) 



1 SCOPE 

This standard covers the terminology and general requirements for carbide tipped and solid 
carbide reamers. 

2 REFERENCES 

The Indian Standards given in Annex A are necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.1 Carbide Reamer 

A tool with a carbide cutting edge used for enlarging or finishing to size, a previously formed 
hole. 

3.2 Types of Reamers 

3.2.1 Carbide Tipped Chucking Reamer with Parallel Shank ( IS 10884 : 1984 ) 

A reamer with short virtually parallel cutting edges, with bevel lead and long recess between 
shank and cutting edges integral with a parallel shank for holding and driving. The cutting edges 
shall be straight or heiical. 




3.2.2 Carbide Tipped Chucking Reamer with Morse Taper Shank ( IS 10885 : 1984 ) 

A reamer with short virtually parallel cutting edges, with bevel lead and long recess between 
shank and cutting edges integral with a morse taper shank for holding and driving. The cutting 
edges shall be straight or helical. 
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3.2.3 Carbide Tipped Chucking Reamer with Morse Taper Shank with Long Cutting Edge ( IS 11935 ■ 
1987) 

A reamer with long virtually parallel cutting edges, with bevel lead and long recess between shank 
and cutting edges integral with a morse taper shank for holding and driving. The cutting edges 
shall be straight or helical. 
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3.2.4 Carbide Tipped Long Fluted Machine Reamer with Morse Taper Shank ( IS 11936 : 1987 ) 

A reamer having virtually parallel cutting edges, with bevel lead, integral with a morse taper shank 
for holding and driving. The cutting edges shall be straight or helical. 




3.2.5 Carbide Tipped Machine Jig Reamer with Morse Taper Shank ( IS 11937 : 1987 ) 

The reamer having short, virtually parallel cutting edges with bevel lead and guide between the 
shank and cutting edges integral with a morse taper shank for holding and driving. The cutting 
edges shall be straight or helical. 




3.2.6 Carbide Tipped Expansion Reamer with Morse Taper Shank 

A reamer with short cutting edges having slits in between flute and suitable machanism for 
expansion of cutting edges integral with morse taper shank for holding and driving. The cutting 
edges shall be straight. 




3.2.7 Carbide Tipped Expansion Reamer with Parallel Shank 

A reamer with short cutting edges having slits in between flute and suitable mechanism for 
expansion of cutting edges integral with parallel shank for holding and driving. The cutting edges 
shall be straight. 




3.2.8 Carbide Tipped Shell Reamer ( IS U934 : 1987 ) 

A short reamer with an axial hole generally 1 : 30 with cross slots for use on an arbor and having 
parallel cutting edges with bevel lead. The cutting edges ate brazed with suitable carbide tips. 
The cutting edges shall be straight or helical. 
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3.2.9 Carbide Socket Reamer with Morse Taper Shank 

A reamer having taper cutting edges for holes to suit metric and morse tapers, integral with a 
morse taper shank for holding and driving. The cutting edges shall be straight up to full cutting 
edge length. 



3.3 Elements — ( See Fig. 1 and 2 ). 

3.3.1 Axis 

The longitudinal centre line of the reamer. 

3.3.2 Back Taper 

The reduction in diameter of reamer from the entering end towards the shank. 

3.3.3 Bevel Lead 

The angular cutting portion at the entering end of the reamer. It is not provided with circular 
land. 

3.3.4 Body 

That portion of the reamer extending from the entering end of the reamer to the commencement 
of the shank. 

3.3.5 Circular Land 

The cylindrically ground surface adjacent to the cutting edge on the leading edge of the land. 

3.3.6 Clearance 

3.3.6.1 Primary 

That portion of the land removed to provide clearance immediately behind the cutting edge or 
behind circular land. 

3.3.6.2 Secondary 

That portion of the land removed to provide clearance behind the primary clearance. 

3.3.7 Cutting Edge 

The edge formed by the inter-section of the face and the circular land or the surface left by the 
provision of primary clearance. 

3.3.8 Face 

That portion of the flute surface adjacent to the cutting edge of which the chip impinges as it is 
cut from the work. 

3.3.9 Flutes 

The grooves in the body of the reamer to provide cutting edges to permit the removal of chips, 
and to allow cutting fluid to reach the cutting edges. 

3.3.10 Guide 

A cylindrically ground portion of the body between the cutting edges and the shank to keep the 
reamer in alignment. 

3.3.11 Heel 

The edge formed by the intersection of the surface left by the provision of secondary clearance 
and the flute. 
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Fig. 1 Terms Relating to Reamers 
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Fig. 2 Terms Relating to Cutting Geometry of Reamers 



3.3.12 Land 

That portion of the fluted body left standing between the flutes, the surface or the surfaces 
included between the cutting edge and the heel. 

3.3.13 Recess 

That portion of the body which is reduced in diameter below the cutting edges, guide diameters 
or shank diameters. 

3.3.14 Rotation of Cutting 

3.3.14.1 Right hand cutting reamer 

A reamer which cuts while rotating in an anticlockwise direction when viewed on the entering end 
of the reamer. 



IS 10923 : 1994 

3.3.14.2 Left hand cutting reamer 

A reamer which cuts while rotating in a clockwise direction when viewed on the entering end of 
the reamer. 

3.3.15 Shank 

That portion of the reamer by which it is held and driven. It shall be parallel or taper. 

3.3.15.1 Parallel shank for machine use 

A cylindrically ground shank normally without a driving square. 

3.3.15.2 Taper shank 

A shank of recognized standard taper for machine use and holding. 
3.4 Linear Dimensions 

3.4.1 Bevel Lead Length 

The length of the bevel lead measured axially. 

3.4.2 Cutting Edge Length 

The axial length of the carbide tip provided with primary clearances or circular lands and includ- 
ing the taper and bevel leads. 

3.4.3 Cutting Diameter 

The maximnm cutting diameter of the reamer at the entering end. 

3.4.4 Cross Slot Depth 

The overall depth of the slot measured from the rear end of the shell reamer to the root of the 
radiused slot ( see IS 5568 : 1978 ). 

3.4.5 Cross Slot Width 

The width of the slot in the rear end of the shell reamer ( see IS 5568 : 1978 ). 

3.4.6 Bore of the Shell Reamer 

That portion of tlu shell reamer to suit an arbor on which the arbor is mounted. 

3.4.6.1 Parallel bore diameter 

The diameter of the bore of the shell reamer to suit a parallel arbor on which the reamer is 
mounted. 

3.4.6.2 Taper bore, large end diameter 

The largest diameter of the taper bore of the shell reamer at the rear end of the reamer. 

3.4.6.3 Taper bore, small end diameter 

The small end diameter of the taper bore of the shell reamer at the entering end of the reamer. 

NOTE ~ A taper bore is defined for size by stating the large end diameter and the including angle of the 
taper, or as a taper ratio, namely, 1 in 30 ( included ). 

3.4.7 Large End Diameter 

The maximum diameter over the tapered cutting edges of a taper reamer. 

3.4.8 Small End Diameter 

The minimum diameter over the tapered cutting edges of a taper reamer. 

3.4.9 Lead of Helix 

The axial distance measured parallel to the reamer axis between corresponding points on the 
leading edges of the land in one complete revolution of a flute. 

3.4.10 Overall Length 

The length over the extreme ends of the reamer. 
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3.4.11 Recess Length 

The length of that portion of body which is reduced in diameter below the cutting edges, guide 
diameters or shank diameter. 

3.5 Angles 

3.5.1 Bevel Lead Angle 

The angle formed by the cutting edges of the bevel lead and the reamer axis. 

3.5.2 Clearance Angle 

The angles formed by the primary or secondary clearances and the tangent to the periphery of the 
reamer at the cutting edge. They are called primary clearance angle and secondary clearance 
angle, respectively. 

3.5.3 Helix Angle 

The angle between the cutting edge and the reamer axis. 

3.5.4 Included Angle of Taper 

The angle between diametrically opposite cutting edges of the taper reamer. This is designated as 
a taper ratio, for example, 1 in 50 ( included ), or as the included angle of the taper. 

3.5.5 Rake Angles 

The angles, in a diametral plane, formed by the face and a radial line from the cutting edge. 

3.5.5.1 Radial rake angles 

If the face and the radial line coincide, then the rake angle is zero degree and the rake is called 
radial rake. 

3.5.5.2 Positive rake angle 

If the angle formed by the face and the radial line, falls behind the radial line in relation to the 
direction of cut, then the rake angle is called positive rake. 

3.5.5.3 Negative rake angle 

If the angle formed by the face and the radial line, falls in front of the radial line in relation to 
the direction of cut, then the rake^ngle is called negative rake, 

4 MATERIAL 

a) Cutting portion — Carbide tip or solid carbide covering a range of application KIO 

according to IS 2428 : 1964. 

b) Body — Carbon steel of tensile strength not less t_han 700 MPa ( before 

construction ). 

NOTE — In case of solid carbide reamers body and shank shall be of carbide. 

5 HARDNESS 

a) Body 

i) Body of carbide tipped long fluted and machine 430 HV Min 

jig reamers 700 HV Max 

ii) Body of other carbide reamers 240 HV Min 

b) Shank portion 

i) Parallel shank 240 HV Min 

ii) Tang of morse taper shank 300 HV Min 

iii) Driving tenon 240 HV Min 

5.1 The hardness of the shank or body shall be measured at a distance of 25 mm away from the 
end of the brazed joint. 

5.2 The guide if incorporated shall have the hardness from 430 HV Min to 700 HV Max. 
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6 XaLEBANCES 

6.1 Unless otherwise specified, the diameter of the cutting portion of the reamer shall have a 
tolerance of 'm6'. 

6.2 The limits of tolerances on the diameter of the cutting portion of reamer for commonly used 
holes are given in Annex B. 

6.3 For the manufacture of reamers other than required for producing H8 holes and commonly 
used holes covered in Annex B, it is recommended that limits of tolerances on the diameter of the 
cutting portion of reamer in relation to those of the holes to be produced shall be determined as 
given in Annex C [ 5ee IS 919 ( Parts 1 and 2 ) : 1993 ]. 

6.4 Run Out Tolerances 

The run out tolerances for machine reamers and shell reamers shall be as specified in Table 1 
read with Fig. 3, 4 and 5. 




Fig. 3 Run Out Tolerances for Carbide Tipped Reamers v^ith Parallel Shank 
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Fig. 4 Run Out Tolerances for Carbide Tipped Reamers with Morse Taper Shank 
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Fig. 5 



\TAPER TEST MANDREL 
Run Out Tolerances for Shell Reamers 



NOTE — FoY measuring the run out 

Machine reamers are mounted between centres ( see Fig. 3 and 4 ) and the shell reamers is mounted between 
centres using a test mandrel ( see Fig. 5 ) and the gauge is engaged on the surface at the required test point. 
The run out is determined as the total deviation of the gauge reading when the reamer is turned fully, that is 
the difference between the maximum and minimum reading. For shell reamer, the radial run out of the test 
mandrel should be subtracted from the radial run out tolerances. 
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Table 1 Run Out Tolerances 

( Clause 6,4, Fig. 3, 4 and 5 ) 
AJ] dimensions in millimetres. 



Reamer Diameter 


Shell Reamer and Machine Reamer with 
Parallel and Taper Shank 


Over ! 
1 


Up to and 
Including 


On Bevel Edge 


On Diameter 


On Shank 
Diameter 

Trs 


3 
6 


020 


0005 


0010 


3 


0020 


006 


0012 


6 


10 


0025 


008 


015 


10 


18 


025 


008 


0018 


18 
30 


30 


0030 
0030 


0009 


0021 


50 
80 


011 


0025 


50 


0-040 


0013 


030 


80 


120 


040 


0015 


— 



NOTE — The test values shall apply only for standard reamer lengths and correspond; 

— for Trn, to the tolerance series 1T5. 

— for Trs, to the tolerance series 1T7. 



7 GENERAL REQUIREMENTS 

7.1 Cutting edges of reamers above 3 mm diameter shall be properly relieved and backed off, and 
shall have a positive, zero or negative rake. Unless otherwise specified reamers are supplied' with 
zero rake angle. 

7.2 Carbide tipped reamer shall have back taper at the rate of 0*010 to 0*020 mm on 
diameter per 100 mm length on the carbide cutting edge length portion up to 30 mm diameter 
and 0-02 to 0*03 mm per 100 mm length for sizes above 30 mm diameter. 

7.3 Morse taper shanks shall be according to IS 1715 : 1986. 

7.4 Centre holes shall be according to IS 2473 : 1975. 

7.5 In case of small size reamers, where male centres are provided on either or both ends, these 
lengths shall not be taken into account for measurement of flute length or overall length. 

7.6 Unequal spacing of teeth is recommended but cutting edges of all pairs of teeth shall be 
diametrically opposite for the purpose of measurement. 

8 MARKING 

Reamers with diameter over 3 mm shall be marked with the following: 

a) Nominal diameter, 

b) Zone of hole tolerance, and 

c) Manufacturer's name or trade mark. 
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8.1 The marking may be etched, stamped or electrically affixed, but it shall not affect the 
clamping and other functional characteristics of the tool, 

8.2 BIS Certification Marking 

The product may also be marked with Standard Mark. 

8.2.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which 
the licence for the use of Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 

9 PROTECTIVE COATING AND PACKING 

9.1 Each reamer shall be covered with a suitable rust-proofing material and the cutting portion 
shall be protected against damages. 

9.2 Each reamer or a number of reamers shall be wrapped in Type 2 Waxed greaseproof paper 
according to IS 3962 : 1967 protected by a cover bearing the type, nominal diameter material of 
cutting portion, R or L for right hand and left hand cutting and manufacturer's name, initials or 
trade-mark. 



IS No. 

919 
( Part 1 ) : 1993 

919 

( Part 2 ) : 1993 

1715 : 1986 
1850: 1961 
2428 : 1964 
2473 : 1975 
3962 : 1967 
5568 : 1978 

10884 : 1984 

10885 : 1984 

11934 : 1987 

11935 : 1987 

11936: 1987 
11937 : 1987 



ANNEX A 
{ Clause 2 ) 

LIST OF REFERRED INDIAN STANDARDS 

Title 
ISO system of limits and fits : Part 1 Basis of tolerances, deviations and fits 

ISO system of limits and fits : Part 2 Tables of standard tolerance grades 
and limit deviation for holes and shafts 

Dimensions for self holding tapers ( second revision ) 

Dimensions for shank diameters and driving squares for rotating tools 

Application of carbides for machining, ranges of application and colour code 

Dimensions for centre holes {first revision ) 

Waxed paper for general packaging 

Dimensions for tenons and cross slots with taper bore 1 : 30 

Carbide tipped chucking reamers with parallel shanks 

Carbide tipped chucking reamers with morse taper shanks with short cutting 
edge 

Carbide tipped shell reamers 

Carbide tipped chucking reamers with morse taper shank with long cutting 
edge 

Carbide tipped long fluted machine reamer with morse taper shank 
Carbide tipped machine jig reamer with morse taper shank 
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ANNEX B 

( Clause 6.2 ) 

LIMITS OF TOLERANCES FOR REAMEItS 



Range of 
Diairieters 



Maximum and Minimum Limits of Tolerance on Nominal Dianieter 

for Reamer for Commonly Used Holes 

Values in t^m 



Over 



1 

3 

6 

10 

18 

30 

40 

50 

65 

80 

100 

120 

140 

160 



lUp to and 
Includ- 
ing 



3 
6 

10 

18 

30 

40 

50 

65 

80 

100 

120 

140 

160 

180 



A9 



+ 291 

+ 282 

+ 295 

+ 284 

+ 310 
+ 297 

+ 326 
+ 310 

+ 344 
+ 325 

+ 362 
+ 340 

+ 372 
+ 350 

+ 402 
-t- 376 

+ 422 
+ 396 

+ 453 
+ 422 

+ 483 
+ 452 

+ 545 
+ 510 

+ 605 
+ 570 

+ 665 
+ 630 



All 



+ 321 
+ 300 

+ 333 
+ 306 

+ 356 

+ 324 

+ 383 

+ 344 

+ 410 
+ 364 

+ 446 
+ 390 

+ 456 
+ 400 

+ 501 

+ 434 

+ 521 

+ 454 

+ 567 
+ 490 

+ 597 
+ 520 

+ 672 

+ 584 

+ 732 
+ 644 

+ 792 
+ 704 





B8 


+ 151 
+ 146 


+ 155 
+ 148 


+ 168 
+ 160 


+ 172 
+ 162 


+ 188 
+ 176 



+ 203 
+ 189 

+ 213 

+ 199 

+ 229 
+ 212 

+ 239 

+ 222 

+ 265 
+ 246 

+ 285 
+ 266 

+ 313 
+ 290 

+ 333 
+ 310 

+ 363 
+ 340 



B9 


+ 161 
+ 152 


+ 165 
+ 154 


+ 180 
+ 167 


+ 186 
+ 170 


+ 204 
+ 185 


+ 222 
+ 200 


+ 232 
+ 210 


+ 252 
+ 226 


+ 262 
+ 236 


+ 293 
+ 262 


+ 313 

+ 282 


+ 345 J 
+ 310 


+ 365 
+ 330 


+ 395 
+ 360 



+ 191 
+ 170 

+ 203 
+ 176 

+ 226 
+ 194 

+ 243 
-t- 204 

+ 270 

+ 224 

+ 306 
+ 250 

-f 316 
+ 260 

+ 351 
+ 284 

+ 361 

+ 294 

+ 407 
+ 330 

+ 427 
+ 350 

+ All 
+ 384 

+ 492 
+ 404 

+ 522 
+ 434 



C8 



+ 71 

+ 66 

+ 85 

+ 78 



+ 
+ 



98 
90 



+ 117 
+ 107 

+ 138 
+ 126 

+ 153 
+ 139 

+ 163 
+ 149 

+ 179 
+ 162 

+ 189 

+ 172 

+ 215 
+ 196 

+ 225 
+ 206 

+ 253 
+ 230 

+ 263 
+ 240 

+ 283 
+ 260 



C9 



+ 81 

+ 72 

+ 95 
+ 84 

+ 110 
+ 97 

+ 131 
+ 115 

+ 154 
+ 135 

+ 172 
+ 150 

+ 182 
+ 160 

+ 202 
+ 176 

+ 212 
+ 186 

+ 243 
+ 212 

+ 253 
+ 222 

+ 285 
+ 250 

+ 295 
+ 260 

+ 315 
+ 280 



Cll 



+ 111 
+ 90 

+ 133 
+ 106 

+ 156 

+ 124 

+ 188 
+ 149 

+ 220 
+ 174 

+ 256 
+ 200 

+ 266 
+ 210 

+ 301 

+ 234 

+ 311 

+ 244 

+ 357 
+ 280 

+ 367 
+ 290 

+ 412 

+ 324 

+ 422 
+ 334 

+ 442 
+ 354 



^ 



o 

so 
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Range of 
Diameters 



to 



Over 



1 

3 

6 

10 

18 

30 

50 

80 

120 



Up to and 
Includ- 
ing 



3 
6 

10 
18 
30 
50 
80 
120 
180 



Maximum and Minimum Limits of Tolerance on Nominal Diameter for Reamer for Commonly Used Holes 

Values in [/.m 



D6 


D7 


D8 


D9 


DIO 


DU 


E6 


E7 


E8 


+ 25 
+ 22 


+ 28 
+ 24 


+ 31 
+ 26 


+ 41 
+ 32 


+ 54 
+ 40 


+ 71 
+ 50 


+ 


19 
16 


+ 
+ 


22 
18 


+ 25 
+ 20 


+ 36 
+ 33 


+ 40 

+ 35 


+ 45 
+ 38 


+ 55 
+ 44 


+ 70 

+ 53 


+ 93 
+ 66 


+ 
+ 


26 
23 


+ 
+ 


30 

25 


+ 35 

+ 28 


+ 47 
+ 43 


+ 52 
+ 46 


+ 58 
+ 50 


+ 70 
+ 57 


+ 89 
+ 68 


+ 116 
+ 84 


+ 

+ 


32 
28 


+ 

+ 


37 
31 


+ 43 
+ 35 


+ 59 

+ 55 


+ 65 
+ 58 


+ 72 
+ 62 


+ 86 
+ 70 


+ 109 

+ 84 


+ 143 
+ 104 


+ 
+ 


41 

37 


+ 

+ 


47 
40 


+ 54 
+ 44 


+ 76 
+ 71 


+ 82 
+ 74 


+ 93 
+ 81 


+ 109 
+ 90 


+ 136 
+ 106 


+ 175 
+ 129 


+ 
+ 


51 
46 


+ 
+ 


57 
49 


+ 68 
+ 56 


-f 93 
+ 87 


+ 101 
+ 92 


+ 113 
+ 99 


+ 132 
+ 110 


+ 165 
+ 130 


+ 216 
+ 160 


+ 

+ 


63 

57 


+ 
+ 


71 

62 


+ 83 
+ 69 


+ 116 
+ 109 


+ 125 
+ 114 


+ 139 

+ 122 


+ 162 
+ 136 


+ 202 
+ 160 


+ 261 
+ 194 


+ 

+ 


76 
69 


+ 
+ 


85 

74 


+ 99 
+ 82 


+ 138 
+ 130 


+ 149 
+ 136 


+ 165 
+ 146 


+ 193 
+ 162 


+ 239 
+ 190 


+ 307 
+ 230 


+ 
+ 


90 

82 


+ 101 

+ 88 


+ 117 
+ 98 


+ 166 

+ 157 


+ 179 
+ 165 


+ 198 
+ 175 


+ 230 
+ 195 


+ 281 

+ 225 


+ 357 
+ 269 


+ 
+ 


106 
97 


+ 
+ 


119 
105 


+ 138 
+ 115 



E9 



+ 35 
+ 26 

+ 45 

+ 34 

+ 55 

+ 42 

+ 68 

+ 52 

+ 84 
+ 65 

+ 102 
+ 80 

+ 122 
+ 96 

+ 145 
+ 114 

+ 170 

+ 135 



ElO 


F6 


+ 48 
+ 34 


+ 11 

+ 8 


+ 60 

+ 43 


+ 16 
+ 13 


+ 74 
+ 53 


+ 20 
+ 16 


+ 91 

+ 66 


+ 25 
+ 21 


+ ill 

■+ 81 


+ 31 
+ 26 


+ 135 
+ 100 


+ 38 
+ 32 


+ 162 
+ 120 


+ 46 

+ 39 


+ 191 

+ 142 


+ 54 
+ 46 


+ 221 
+ 165 


+ 64 

+ 55 



F7 



+ 14 
+ 10 

+ 20 
+ 15 

+ 25 
+ 19 

+ 31 

+ 24 

+ 3i 
+ 29 

+ 46 

+ 37 

+ 55 
+ 44 

+ 65 

+ 52 



F8 



77 
63 



+ 17 

+ 12 

+ 25 
+ 18 

+ 31 

+ 23 

+ 38 
+ 28 

+ 48 
+ 36 

+ 58 
+ 44 

+ 69 

+ 52 

+ 81 
+ 62 

+ 96 

+ 73 



F9 


G6 


+ 27 
+ 18 


f 7 
+ 4 


+ 35 

+ 24 


+ 10 

+ 7 


+ 43 
+ 30 


+ 12 

+ 8 


+ 52 
+ 36 


+ 15 
+ 11 


+ 64 

+ 45 


+ 18 
+ 13 


+ 77 

+ 55 


+ 22 
+ 16 


+ 92 
+ 66 


+ 26 
+ 19 


+ 109 

+ 78 


+ 30 

+ 22 


+ 128 
+ 93 


+ 35 
+ 26 



G7 



+ 10 
+ 6 

+ 14 
+ 9 

+ 17 
+ 11 

+ 21 

+ 14 

+ 24 
+ 16 

+ 30 
+ 21 

-i- 35 

+ 24 

+ 41 

+ 28 

+ 48 
+ 34 



C/1 



o 



4^ 



Range of 
Diameters 



Over 

1 

3 

6 
10 
18 
30 
50 
80 
120 



Up to and 
Includ- 
ing 



3 

6 

10 

18 
30 
50 

80 
120 
180 



Maximum and Minimum Limits of Tolerance on Nominal Diameter for Reamer for Commonly Used Holes 

Values in [im 



H6 



+ 

+ 
+ 

+ 

+ 

+ 
+ 



+ 


11 


+ 


6 


+ 


13 


+ 


7 


+ 


16 


+ 


9 


+ 


18 


+ 


10 


+ 


21 


+ 


12 



H7 



+ 8 
+ 4 

+ 10 

+ 5 

+ 12 
+ 6 

+ 15 
+ 8 

+ 17 
+ 9 

+ 21 
+ 12 

+ 25 
+ 14 

+ 29 
+ 16 

+ 34 
+ 20 



H8 



+ 11 
+ 6 

+ 15 
+ 8 

+ 18 
+ 10 

+ 22 
+ 12 

+ 28 
+ 16 

+ 33 
+ 19 

+ 39 

+ 22 

+ 45 
+ 26 

+ 53 
+ 30 



H9 


+ 


21 


+ 


12 


+ 


25 


+ 


14 


+ 


30 


+ 


17 


+ 


36 


+ 


20 


+ 


44 


+ 


25 


+ 


52 


+ 


30 


+ 


62 


+ 


36 


+ 


73 


+ 


42 



+ 85 
+ 50 



HIO 


+ 


34 


+ 


20 


+ 


40 


+ 


23 


+ 


49 


+ 


28 


+ 


59 


+ 


34 


+ 


71 


+ 


41 


+ 


85 


+ 


50 


+ 


102 


+ 


60 



+ 119 

+ 70 

+ 136 
+ 80 



Hll 



+ 51 
+ 30 

+ 63 
+ 36 

+ 76 
+ 44 

+ 93 

+ 54 

+ no 

+ 64 

+ 136 
+ 80 

+ 161 

+ 94 

+ 187 
+ 110 

+ 212 
+ 124 



H12 



+ 85 
+ 50 

+ 102 
-f 60 

+ 127 

+ 74 

+ 153 
+ 90 

+ 178 
+ 104 

+ 212 
+ 124 

+ 255 
+ 150 

+ 297 

+ 174 

+ 340 
+ 200 



J6 



+ 1 

- 2 



+ 
+ 



+ 6 
+ 1 



+ 
+ 



+ 10 

+ 3 

+ 12 

+ 4 

+ 14 

+ 5 



J7 



+ 2 

_ 2 

+ 4 

- 1 

+ 5 

- I 

+ 7 


+ 8 



+ 10 

+ 1 

+ 13 

+ 2 

+ 16 
+ 3 

+ 20 
+ 6 



J8 


+ 


3 


— 


2 


+ 


7 







+ 


8 







+ 


10 







+ 


15 


+ 


3 


+ 


18 


+ 


4 


+ 


21 


+ 


4 


+ 


25 


+ 


6 

-3 1 



JS6 



+ 2 

- 1 

+ 2 

- 1 

+ 3 

- 1 



+ 
+ 
+ 
+ 
+ 



+ 8 
- 1 



JS7 



+ 3 

- 1 

+ 4 

- 1 

+ 5 

- 1 

+ 6 

- 1 

+ 7 

- 1 



- 1 

+ 10 

- 1 

+ 12 

- 1 

+ 14 




JS8 



+ 4 

- 1 

+ 6 

- 1 

+ 7 

- 1 

+ 9 

- 1 

+ \\ 

- 1 

+ 13 

- 1 

+ 16 

- 1 

+ 18 

- 1 

+ 22 

- 1 



JS9 



+ 8 
-- 1 

+ 10 

- 1 

+ 12 

- 1 

+ 15 

- 1 

+ n 
- 1 

+ 21 

- 1 

+ 25 

- 1 

+ 30 

- 1 

^ 35 



W 









Range of 
Diameters 

mm 




Maximum and Minimum Limits of Tolerance on Nominal Diameter for Reamer for Commonly Used Holes 

Values in t^m 


o 


Over 


Up to and 
Includ- 
ing 


K6 


K7 


K8 


M6 


M7 


M8 


m 


N7 


N8 


N9 


NIO 


Nil 


P6 


P7 


P8 

— 9 

— 14 


P9 


1— ' 


1 


3 


— 1 

— 4 


— 2 

— 6 


— 3 

- 8 


— 3 

— 6 


— 4 

— 8 





— 5 

— 8 


- 6 

— 10 


— 7 

— 12 


— 17 


- 10 

- 24 


~ 13 

- 34 


- 7 

— 10 


— 8 

— 12 


— 10 

— 19 




3 


6 




- 3 


+ 1 

— 4 


+ 2 
— 5 


— 3 

— 6 


— 2 

— 7 


— 1 

— 8 


— 7 
~ 10 


— 6 

— 11 


- 5 

— 12 


— 5 

— 16 


— 8 

— 25 


— 12 

— 39 


~ 11 
- 14 


— 10 

— 15 


— 15 

- 22 


- 17 

— 28 




6 


10 




— 4 


+ 2 
— 4 


+ 2 
— 6 


— 5 

— 9 


— 3 

- 9 


— 3 

— 11 


— 9 

- 13 


— 7 

— 13 


— 7 

— 15 


— 6 

— 19 


— 9 

— 30 


— 14 

— 46 


- 14 

— n 


— 12 

— 18 


— 19 

— 27 


— 21 

- 34 




10 


18 




— 4 


+ 3 

— 4 


+ 3 
— 7 


— 6 

— 10 


— 3 
-10 


— 3 

— 13 


— 11 

- 15 


— 8 

— 15 


— 8 

— 18 


— 7 

- 23 


— 11 

— 36 


— 17 

— 56 


— 17 

— 21 


— 14 

— 21 


— 23 

- 33 


- 25 

— 41 




18 


30 




— 5 


-F 2 
- 6 


+ 5 
- 7 


— 6 
~ 11 


— 4 

— 12 


— 1 

— 13 


~ 13 
— 18 


— 11 

— 19 


- 8 

— 20 


— 8 

— 27 


— 13 

— 43 


- 20 

- 66 


— 20 

— 25 


— 18 

- 26 


- 27 

— 39 


- 30 

- 49 




30 


50 



— 6 


+ 3 
— 6 


+ 6 
— 8 


— 7 

— 13 


— 4 
~ 13 


— 1 

— 15 


— 15 

— 21 


— 12 

— 21 


— 9 

— 23 


- 10 

- 32 


— 15 

— 50 


- 24 

— 80 


— 24 

— 30 


- 21 

- 30 


— 32 
^ 46 


- 36 

— 58 




50 


80 


+ 1 
— 6 


+ 4 
~ 7 


+ 7 
— 10 


- 8 

— 15 


- 5 
~ 16 


— 2 

— 19 


— 17 

— 24 


— 14 

— 25 


— 11 

— 28 


™ 12 

- 38 


— 18 

- 60 


— 29 
~ 96 


— 29 

— 36 


— 26 

- 37 


— 39 

— 56 


— 44 

- 70 




80 


120 




~ 8 


+ 4 
— 9 


+ 7 
- 12 


— iO 

— 18 


- 6 

- 19 


— 3 

~ 22 


~ 20 

— 28 


- 16 

— 29 


— 13 

— 32 


— 14 

— 45 


— 21 

— 70 


— 33 

— 110 


— 34 j 

— 42 


— 30 

- 43 


— 46 

— 65 


— 51 

— 82 




120 


180 



- 9 


+ 6 

— 8 


+ 10 
— 13 


-12 

— 21 1 


- 6 

— 20 


— 2 

— 25 


— 24 
-33 


~ 18 

— 21 


— 14 

— 37 


— 15 

- 50 


- 24 ' 

— 80 


- 38 

— 126 


— 40 

— 49 


- 34 

— 48 


— 53 

- 76 


— 58 

— 93 
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ANNEX C 
( Clause 6.3 ) 

TOLERANCE FOR SPECIAL REAMERS 



C-l GENERAL 



Unless otherwise specified, the diameter of cutting partion of the reamer shall have a tolerance 
of m6. In this annex necessary information is given for determining the tolerance for the diameter 
of the cutting portion of the reamers where a grade of accuracy other than m6 is required. It is 
impossible to infer in advance the tolerance of a hole produced by a particular reamer because 
the actual diameter produced by the reamer depends upon a number of factors. Some of the 
factors which influence the accuracy of the hole diameter are as follows: 

a) Type and amount of the material to be removed, 

b) Cutting edge design of the reamer, 

c) Method of mounting and operation, 

d) Condition of the reamer at the time of use, and 

e) Lubrication. 

These factors shall be taken into account while determining the special tolerance to be given on a 
reamer in order to get a hole of given tolerance. 

C-2 METHOD OF DETERMINING THE SPECIAL TOLERANCE 

C-2.1 The maximum limit for the reamer diameter = the maximum limit of the hole — 0-15 IT 
The value of 0*15 IT is to be rounded off to the next higher value of 0-001 mm. 

C-2.2 The minimum limit of the reamer diameter = the maximum limit of the reamer — 0-35 IT 
The value of 0-35 IT is to be rounded off to the next higher value of 0-001 mm. 



0.15 IT 



IT-TOLERANCE 
ON HOLE DIA 



MAXIMUM LIMIT OF 
HOLE DIA 



W 



m 



0.35 IT-TOLERANCE 
"15N REAMER DIA 



MINIMUM LIMIT OF 
HOLE DIA 



MAXIMUM LIMIT FOR 
REAMER DIA 



NOMINAL DIA 



MINIMUM LIMIT FOR 
REAMER DIA 



17 



IS 10923 : 1994 

Example: 

For a 12H7 hole 

IT = 0-018 Hole size maximum limit = 12-018 
Minimum limit = 12-000 

Maximum limit of reamer diameter: 

= Maximum limit of the hole — 0-15 IT 

= 12018 ~ 0-15 X 0-018 = 12-018 - 0-002 7 

= 12-018 - 0-003 = 12-015 

Minimum limit of reamer diameter: 

= Maximum limit of the reamer diameter — 0-35 IT 
= 12-015 - 0-35 X 0-018 = 12-015 — 0-006 3 
= 12-015 - 0-007 = 12-008 
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